Cockroaches can see in near-darkness thanks to the many light-sensing cells in their eyes that pool a tiny number of light signals over space and time.
Cockroaches can see in near-darkness thanks to the many light-sensing cells in their eyes that pool a tiny number of light signals over space and time.
Matti Weckström and his colleagues at the University of Oulu, Finland, tested the behavioural responses of the American cockroach (Periplaneta americana) to varying levels of light, using a virtual-reality system that displayed moving patterns (pictured). By recording from individual light-sensitive eye cells, they found that each photoreceptor receives only one photon every 10 seconds when light levels are equivalent to a moonless night, during which the animals could still see. This pooling probably occurs over thousands of photoreceptors in the eye, say the authors.
Further study might improve night-vision devices, they add. 
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Smartphones sniff gases
A common technology that enables short-range communication in smartphones could be used to detect airborne chemicals.
Near-field communication chips are found in half a billion mobile devices worldwide. They communicate wirelessly with small external tags and are used in contactless payment systems, for instance. A team at the Massachusetts Institute of Technology in Cambridge, led by Timothy Swager, modified the circuitry in the external tags using nanomaterials that are sensitive to certain chemicals. When a particular gas is present, the tag short-circuits and the smartphone can no longer read the tag.
By scanning combinations of tags, each of which was sensitive to a different chemical, the team could distinguish between gases including ammonia, hydrogenperoxide vapour and water vapour -down to the level of parts per million.
Such a system could be used to detect explosives or pollution and has other applications, the authors say.
